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N-detector
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Gravitational Waves
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Detectors
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Processing Pipelines
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The SPIIR Pipeline
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The SPIIR Pipeline
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Internal datastructures
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Internal datastructures
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Internal datastructures
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The power of powers of 2
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The power of powers of 2
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The power of powers of 2
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The power of powers of 2
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The power of powers of 2
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The power of powers of 2
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The power of powers of 2

Ndetectors = popcount(icombo)
Detector being used: icombo & 2ifo
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The power of powers of 2
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The hunt for hardcoded detectors
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The hunt for hardcoded detectors
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The hunt for hardcoded detectors
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Complexity analysis
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Complexity Analysis
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Complexity Analysis
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Parallel definitions

▶ Work = T1
▶ Span = T∞

▶ Brent’s Theorem
O(

T1
P + TN)
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So why do we care about this complexity
analysis?
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Why do we care?
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Why do we care?
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CUDA
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Compute model
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Callgraph generation
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Callgraph
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Analysis

T∞ = O(NT + N2 + D3 + D2 logN + D log S + D logP),
T1 = O(NT + N2 + SPD3 + SPBD3 + ND2),

where D is the number of detectors,
S is the number of sky directions,
T is the number of templates,
N is the number of samples,
B is the number of time shifts made to background noise;
and P = max{S,T}.

43

33 =
64
27 ≈ 2.37
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Future Work
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Pipeline Structure
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Algorithms

T∞ = O(NT + N2 + D3 + D2 logN + D log S + D logP),
T1 = O(NT + N2 + SPD3 + SPBD3 + ND2),

where D is the number of detectors,
S is the number of sky directions,
T is the number of templates,
N is the number of samples,
B is the number of time shifts made to background noise;
and P = max{S,T}.

42

32 =
16
9 ≈ 1.78
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S is the number of sky directions,
T is the number of templates,
N is the number of samples,
B is the number of time shifts made to background noise;
and P = max{S,T}.
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Questions?
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